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^^-^r caspase^l ^ assay system*^ ^-^^^i ^^9^ 

^^i^B^:g(InsYFP)^ ^f^^ peridot caspase-2/3/7 substrate^ ^^1 

-tV A-1<a^ DEVDl: '^'a^^ caspase-2/3/7 S.^^ %^^^] ^^^1 m^V^ ^H^^ 

csija^:^* CHO-Ki ^s.^<^ s'a*}^ #m^>^ 

okadaic acid* 20 mM/ml :^^5ltb ^ ^1^ €^ ^^^l^^^l^i <^li^l^1» 

^^*>Sa:n. ^^^^^l^^H^i ^ '^l^l* ^ caspase^ 

oj^o.^^ caspase assay* ^19* cell based assay system^ ^^-^V^^. 5£ 

^ ol* o]J^^ -a-^^V i^tJ^ caspase assays^ 2.€ ^* 7fl^^ 

S. 1 

?fl^^3jJlol2:(Caspase). ^^^^-^^(Inserted YFP), cflj^i^^rCDEVDins) . ^ 

All (cell based assay), HTSCHigh throughput system) 
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7flrii3^olZi 5g7]- wj-ig-{Caspase Assay System} 

£1. CHO-Rl-DEVDins<^l ^^^} okadaic acid* 20 mM/ml^ ^^e^tb ^ 

Al:?V -^Dl^ollAj ^^ol^l^l 

£2. ^^^l^^l^!* -^21^ ^^1^ *Hl^i ^^^^ 

<3> '^S^'^^-l -fr^^V (programmed cell death)-c- 

^a-A^ ^^Ai ^^o]t\., o] ^1^^ -a-^^}^ S^^. 

5X|-:S-, ^^ol ^o^tJ). Afli^oll ^><^ ^^S. %^<=^1 ^^^i ^1 

71 ^cf. tcl-Bi-Ai, "^^^1^1 ^^^^ ^^^S<^ 

7]-.^ ^ig^Tfl ^til-. zieit^-. 3il-£tb ^fli^ ^^'^l ^ 

^^^1^, -H-^^Hl ^fl5LA>7> ;^ltBs ^ ^'^'l^ ^>7l- 

^^o)l ^^S^ (Raff M, Cell suicide for beginners. Nature 

1998, 396:119-122; Jacobson MD, Weil M, Raff MC, Programmed cell death in animal 
development. Cell 1997 . 88:347-354). <S^-fl . o]^]^ M]S.^}^ ^ 
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7]-^ oflT^q^o] ^^xlJi $Xo_T^ ^-B], Al^^Bll^ cjti^^^^JL^^ caspase7> o^e]^;^! 
^ ^^^} ^^.^^ '"'V'i^ 'SrTl] (ffolf BB. Green DR, 

Suicidal tendencies: apoptotic cell death by caspase family proteinases. J Biol 
Chem 1999 . 274 : 20049-20052). M]S.^}^ ^'>^^ ^n^^ *^^'=>1 ^^>^^^ ^^'HM"^ 
Aj ^>fe ^1^-^ ^^-a-^^^^l 7l^^t}-. lr<H. ^^^1^ 

^A^om T3>olBl>i^ ^'^'^ tumor necrosis factor ^-Br ^ 

<^^^n^ B1^:E.7> ^■%-n<^] ^Tfl AflSLifl^ Afl^AVl- '^^ol 

sl^tfl, ol nfl. caspase-8/10o1 ^-§-^fl^ ^« ^^^1 ^l^^^"^ ^^^1^^<^1 

n]S.^^^<^}^^^ cytochrome C7> ^wlB)^ caspase-9» ^ 
caspase* ^Tll ^c^-. o]^^ caspase^ -^-^^V ^fl^^ 

-B-:£*>^1 (Green DR. Apoptotic pathways: the roads to ruin. Cell 
1998 , 94:695-698; Ashkenazi A, Dixit VM, Death receptors: signaling and 
modulation. Science 1998, 281:1305-1308; Green DR, Reed JC, Mitochondria and 
apoptosis. Science 1998, 281:1309-1312). 

Caspase^ o>^3q-EAj: rf^^l o>Pli^Aj- B||<g^ ^m^^"] ^^«>7fl 

^«4:g ^;*11;^V» tb ^^'^l^i caspase-l, 4. 5, 13 WEHD» caspase-2, 
3, 7^ DEXD». caspase-6. 8, 9, 10^ I(/V/L)EXD«- ^^1«V<^ X^^^-^ 

9Xt\: ^ "t^^ Sl^ Poly(ADP-ribose) 

polymerase (PARP)^ 115 kDa^ t^^^-^^^^i dNA strand<=>fl "^l^l^V^ DNAofl 

:t^*V^ ^-^^ "a:^^ DNA PARP» %^^^^> 
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<^ poly(ADP-ribose)» ^J:*7fl ^JL o]^^ ADP-ribose ^^^^ PARP» ^'^<ft!r 
^^^■i: ^21-^1^1:^1 ^ <«>!J|:it(|^1 (chromatin decondensation)* 

DNA ^^S- #7)1 (Pieper AA, Verma A, Zhang J, Snyder SH, Poly (ADP-ribose) 
polymerase, nitric oxide and cell death. Trends Pharmacol Sci 1999. 20:171-181). 
ZLE^M-. 4^A>7]- -^a^^ ^ caspase^ PARP* 24 kDa, 89 kDa ^7^^ S^A^S. :^}S.7]] 

S^IS. ^>-§-s|7ll (Lazebnik YA, Kaufmann SH, Desnoyers S, Poirier GG. 

Earnshaw WC. Cleavage of poly (ADP-ribose) polymerase by a proteinase with 
properties like ICE. Nature 1994 . 371:346-347). o]^^ A>^o|l 7m*l-<^ Xu ^ 

(green fluorescence protein, GFP)3|- sj-^^.^ (blue 
fluorescence protein, BFP) A>o1ofl DEVD oHi.^> «fl^* ^^1^1^ «-^^S*>^ ^^^^^ 
;^1 ^d'^m^CFRET)* o]J^^}c^ caspase-3 (CPP32)5l ^^«V^-^^ (Xu X. (Gerard 

AL, Huang BC, Anderson DC, Payan DG. Luo Y. Detection of programmed cell death 
using fluorescence energy transfer. Nucleic Acids Res 1998, 26:2034-2035), BD 
Bioscience Clontech^ nuclear export sequence<:fl DEVD o}^]i^^ ^^]^'^ VFF 

^ 45L^fl ^^1» caspase-3Sl S^^^ ^^*>fe ^J"^* 7^^}^^ (BD 
biosciences clontech, PR1Z499W). ZLSlM- FRET ol-g-^V<^ capase*^^^ ^^i^Vfe 

^^o\]^ til#(S/N ratio)^^!.^^ ^m^] ^1^^^^. ^1^^^ ^^-^^ ''I 

ol^§ ^4-«^lfe ol^>:^ol ^j:^ 71?! ^si).*- ^:^^o.s>^ Ji7>^ ^^1* ^V^^ 
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r^-. xTj-EVAi, 45Lvfl^ caspase^ ^^^^ ^ 9X^ ^;^H^J ^j"^^ 7fl 

<5> ^ l-^^^^ife caspase-2/3/7 ^Mi^^ Bfl^-i: ^7m<^ S. 

caspase-3 m* ^^l^^j-<^]^i caspase-3^ ^^^^ ZL ^ 

<6> ^J^\d\] c>}xi\h^X^ nfl^* ^^1^1 7^1 7] ^"SflA-^ Baird -1^^ GFP^ Tyr-145 

^ ^^]oii s>]«-^ ^^'^l "^^^ "^^-^ ^1-^* ^ 

^4 (Baird GS. Zacharias DA, Tsien RY, Circular permutation and receptor 
insertion within green fluorescent proteins. Proc Natl Acad Sci USA 1999, 
96:11241-11246). 

<7> ^ ^^<^l>H-& (^)^^:=^1^J1^<^1 7]#^^ ^^ ( 10-2002-0012409145) & 

^AV^^ 3^|2l£E(peridot)* GF?^ S65G, V68L. Q69M. S72A, ^ 

T203YS^ tq.^ c^Mici'il:^ ^m*>^ ^1^^ 
(citrine)-^S.^Bl 145^ oVPlt'ii<d H^S^tfl^ofl YGGSGAS^ -g-^^^ oVTili^xj: ^i^-i: 
-t-a^V^. P192L ^«:>17> ^7}^ ^^^^^o]x^, o]^^ A>^ofl 7m«M ^IsliS tfl^ 
ofl DEVD "^V^li^-i}: 'g-'^J*!-^ cll ti-ia[^(DEVDins)5l- ^^^>^^. DEVDins* 

CHO-KKChinese hamster ovarian) ^^^^ £^3^ ^ DEVDins* ^"^^^ ^ 
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oil- CHO-Rl-DEVDinsBl- ^^^}'^^. o] M]S.^^] 4^^V» -^^^^ ^1"* ^^-^V 
JL ^Sl-* caspase-2/3/7^ *^^-ir ^^^^S. ^^^VS^i^. 



<8> ^ caspase^ biosensor* 7fl^*>^ ^1: ^ 

«g -g-^^l-^ 3E«g^7li4 >^lSvfl targeting<^l 4-§-tb biosensor* 7fl ^BrV:iL;^> ^Vfet^l^^l 

<9> ol» ^sfl ^ ^^<^lAi^ ifl^ofl ^^^V» ^^^7> ^^^^ 

-^^^^^^-^^^ <>1^^>al ol^l iq^-^:^^!- -a-^^-^'^fl caspasefil 7]^^ ^^-^-^i 

<io> caspase^l 7]^^^ ^^-^^ ^^l^i^<=^1 ^^H^i caspase^^ ^^'^'ll 

^>^lAi<iol "^^^^ V} ^ ^^ofl^i^ DEVD ^:^lAi<i^ <=>]-%-^^ ^^"^ ^<U^%^^ 
^■^ ydiS^-syjL <^11- AS. tflofl £«a^<:«^ ^mtl- ^, 4i^V& ^^Bl-5>Jl 
oHl trl-^ ^2|-* ^tJ)Al caspase-2/3/7^ ^ 
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<12> ^ ^7] -^^^J^ ^ ^^«^^( inserted YFP)^fl<^l caspase-1/4/5/13^ WEHD, 

caspase-2/3/7^ DEXD. caspase-6/8/9/10^ I(/V/L)EXD^ ^^5)^ caspase -^l^l <^>^lii^ 

Aj. A-l^S^ ZL O.^^^ ^^^^^^ ^l^^ti)-. 

'g'^lel-^m^. '^l-S-^ -B-^^V ^^"^^ >«'}^<^M 

^ ^ ^^<i -§-g-«V<=^ -M-g-^tb ^^ISA^ l^'^tb ^7M^ 

^ ^'^ftb ^<=>>^ ^T^^^l ^-^^ -^Sn^^. ^-^1, DEVDins^ ^-flS^V 

■^£^1 caspase^ ^^^*>7l^. caspase ^^l"* ^ 

^ ^Bl# AV-g-t!: ^li^. -^^^^^^^1- -B-g-^VTfl ^l-§-€ ^ ^fe 
biosensor^^ :^>^^^ ^V^^. 

caspase assay^^^! ^V-g- % ^ ^'^7^<^7\] ^H^> A>^<^m ^^i^f. 

^ ^^<=fl^i ^1^^^ DEVDins* <^l-§-«fl>«-i -fr^^V^l^ caspase assay 

7} 7>^tb -M^ S.^ ^* ^ ^-^^ ^*=>H 
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[^^^^ 11 

'^^^ ^^^^^^ <5l-§-t!: caspase assay system 
[^^^^ 2J 

^^*^1<H1 $I<=S^-1 caspase 7m^«-q€5l ^:^1A-I<i^ ^'S^ ^ o.s.^>^ 

caspase assay system 

[^^^31 

^^^j-ioil oXo]A^ caspase 7]:^^^^^ ^^^^ DEVD <^}^]h^^ ^ 

DEVDins ^W^^ 
i^^^^ 41 

^T^%3«^1 Si^^i DEVDins* S^*>:il «§7lA|^ 
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<110> KIM, Kyung Jin <120> Caspase Assay System <160> 1 <170> Kopatentin 
1.71 <210> 1 <211> 795 <212> DNA <213> Homo sapiens & Aequorea victoria 
chimeric protein <220> <221> CDS <222> (1) . . (792) <223> peridot containing 
recognition sequence of caspase substrate <400> 1 atg gtg age aag ggc gag gag ctg 
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20 
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ttc acc ggg gtg gtg ccc ate ctg 48 Met Val Ser Lys Gly Glu Glu Leu Phe Thr 

Gly Val Val Pro He Leu 1 5 10 

15 - gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec ggc 
96 Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
25 30 gag ggc gag ggc gat gcc acc tac ggc aag ctg acc ctg 

aag ttc ate 144 Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 

lie 35 40 45 tgc acc acc 

ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg act acc 192 Cys Thr Thr Gly Lys 

Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 50 55 

60 ttc ggc tac ggc ctg atg tgc ttc gcc cgc tac ccc gac cac atg aag 

240 Phe Gly Tyr Gly Leu Met Cys Phe Ala Arg Tyr Pro Asp His Met Lys 65 
70 75 80 cag cac gac ttc ttc aag tec gcc atg ccc 

gaa ggc tac gtc cag gag 288 Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly 

Tyr Val Gin Glu 85 90 95 

cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gcc gag 336 Arg Thr 

He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 100 
105 110 gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate 

gag ctg aag ggc 384 Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu 

Lys Gly 115 120 125 ate gac 

ttc aag gag gac ggc aac ate. ctg ggg cac aag ctg gag tac 432 He Asp Phe Lys 

Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 130 135 
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p)20020015217 s-t s i 

140 aac tac ggt gga tec gcc ate aag aat gaa gga aag aga aaa ggc 

gac 480 Asn Tyr Gly Gly Ser Ala He Lys Asa Glu Gly Lys Arg Lys Gly Asp 

145 150 155 160 gag gtg gat gga 

aca gat gaa gtg gcc get age aac age eae aae gtc 528 Glu Val Asp Gly Tbr Asp 

Glu Val Ala Ala Ser Asn Ser His Asn Val 165 170 

175 tat ate atg gcc gac aag cag aag aac ggc ate aag gtg aac ttc aag 

576.'IYr He Met Ala Asp Lys Gin Lys Asn Gly He Lys Val Asn Phe Lys 

135 "190 ate cgc cac aac ate gag gac 

ggc age gtg cag etc gcc gac cac tac 624 He Arg His Asn He Glu Asp Gly Ser 

Val Gin Leu Ala Asp His Tyr 195 200 205 

cag cag aae ace ccc ate ggc gac ggc etc gtg ctg etg cec gac aac 672 Gin Gin 

Asn •mr Pro He Gly Asp Gly Leu Val Leu Leu Pro Asp Asn 210 
215 220 cac tac ctg age tac cag tee gee ctg age 

aaa gac ccc aae gag aag 720 His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp 

Pro Asn Glu Lys 225 230 235 240 

cgc gat cac atg gtc ctg ctg gag ttc gtg ace gee gcc ggg ate act 768 Arg Asp 

His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr 245 
250 255 etc ggc atg gac gag etg tac aag taa 

795 Leu Gly Met Asp Glu Leu Tyr Lys 

<210> 2 <211> 264 <212> 
PRT <213> Homo sapiens & Aequorea victoria chimeric protein <400> 2 Met Val Ser 

15-13 



%■^ ^^V: 2003/3/14 
120020015217 s • 



Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 1 5 

10 15 Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

20 25 30 Glu Gly Glu Gly Asp Ala 

Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 35 40 

45 Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 50 
55 60 Phe Gly Tyr Gly Leu Met Cys Phe Ala Arg Tyr Pro Asp His Met 

7r, 75 80 Gin His Asp Phe 

Lys 65 

Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 85 

90 95 Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

100 105 110 Val Lys Phe Glu Gly Asp 

Thr Leu Val Asn Arg He Glu Leu Lys Gly 115 120 

125 He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 130 
135 140 Asn Tyr Gly Gly Ser Ala He Lys Asn Glu Gly Lys Arg Lys Gly 

Asp 145 150 155 160 Glu Val Asp Gly 

Thr Asp Glu Val Ala Ala Ser Asn Ser His Asn Val 165 
170 175 Tyr He Met Ala Asp Lys Gin Lys Asn Gly He Lys Val Asn Phe 

Lys 180 185 190 He Arg His Asn He Glu 

Asp Gly Ser Val Gin Leu Ala Asp His Tyr 195 200 

205 Gin Gin Asn Thr Pro He Gly Asp Gly Leu Val Leu Leu Pro Asp Asn 210 
215 220 His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu 

Lys 225 230 235 240 Arg Asp His Met 
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Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr 245 

250 255 Leu Gly Met Asp Glu Leu Tyr Lys 260 
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